Multiple sclerosis is an unpredictable disease that can have physical, psychological, and social impacts, reducing health-related quality of life.
approval of the clinics' directors, two health psychologists selected the data using the relevant psychometric tools in the context of an interview at clinic. Concerning the selection of the patients, we were mainly based on the medical staff's advice about the level of cooperation of each patient. The participants were Greek adults having signed a consent form for participation. All subjects had been informed of their rights to refuse or discontinue participation in the study according to the ethical standards of the Helsinki Declaration. Ethical permission for the study was obtained from the scientific committees of the participating hospitals. The study took place between September 2009 and December 2009. A sociodemographic questionnaire was used to collect information on the respondent's age, gender, education and marital status. There were also two questions related to patients' clinical characteristics, like duration of treatment and duration of diagnosis. With regards to these two clinical variables, it is observed in the below table that there are more patients who have less than 4 years of treatment, than patients who have less than 4 years of diagnosis. This difference is associated with the fact that 9 patients did not have to take medication when they were diagnosed with MS. Consequently, the time of diagnosis was different from the time that patients started to being treated. Descriptive sociodemographic and clinical data of the sample are presented in Table 1 . Table 1 Sociodemographic and Clinical Characteristics of the Sample (N = 90).
MS patients Age (in years)
Mean ( 1) The World Health Organization Quality of Life Instrument (WHOQOL-BREF) (Skevington, Lotfy, & O'Connell, 2004 ) is a self-report generic QOL inventory of 26 items validated within Greek populations (Ginieri-Coccossis, Triantafillou, Antonopoulou, Tomaras, & Christodoulou, 2003) . These items fall into 4 domains: (a) physical health, (b) psychological well-being, (c) social relationships, and (d) environment. Two of the items provide a facet measuring overall QOL/health. Higher scores indicate a better QOL.
2) The General Health Questionnaire (GHQ-28) is a widely used self-report measure of general health, developed by Goldberg in 1978 (Goldberg, 1978 , and validated for Greek populations (Garyfallos et al., 1991) . It may identify short-term changes in mental health and is often used as a screening instrument for psychiatric cases in medical setting and general practice. The 28-item version used in this study consists of four sub-scales: (a) somatic symptoms, (b) anxiety/insomnia, (c) social dysfunction, and (d) severe depression. Higher scores indicate a worse general health status.
3) The Multidimensional Health Locus of Control (MHLC) is a self-report tool measuring a patient's representations about control over health outcomes. The questionnaire has been translated into Greek and is under validation.
However, we could say that in the present study, MHLC has adequate psychometric properties and presents satisfactory internal consistency (Cronbach's Alpha = 0.79). Health locus of control is one of the widely used measures of individuals' health representations and has been designed to determine whether patients are internalists or externalists. It includes three orthogonal dimensions (namely internal, chance, powerful others). A revised form of the MHLC further subdivides the powerful others scale into two separate scales: doctors and others (Wallston & Wallston, 1976) . The brief description of the theory explores the fact that health locus of control is a degree to which individuals believe that their health is controlled by internal or external factors. Whether a person is external or internal is based on a series of statements. The statements are scored and summed to find the above. Externals refer to belief that one's outcome is under the control of powerful others (i.e., doctors) or is determined by fate, luck or chance. Internals refers to the belief the one's outcome is directly the result of one's behaviour (Wallston & Wallston, 1976; Wallston, Wallston, & DeVellis, 1978) . The 4 categories are not mutually exclusive and scores may weight in a particular direction. Higher scores indicate stronger presence of the specific dimension of representations.
Statistical Analysis
Kolmogorov-Smirnov tests were performed in order to check whether the values of the sample would fall within a normal distribution. Also, statistical analyses were performed with the use of Independent-Samples t-test and patients who recently commenced treatment (< 4 years) and those on long term treatment (≥ 4 years). A cut-off period of 4 years of treatment was agreed upon because it was considered that a period of 3-4 years is required for patient adjustment to the diagnosis and treatment of a chronic illness (Ginieri-Coccossis, Theofilou, Synodinou, Tomaras, & Soldatos, 2008; Theofilou, 2012j) . The same analysis was performed to investigate differences between MS patients who are recently diagnosed and those who are diagnosed more than 4 years.
Results
The values of the sample were found to pass the normality distribution, with the use of Kolmogorov-Smirnov Z test. Investigating gender differences, female patients' QOL scores in the psychological, social and environmental domains were significantly higher compared to males (p < .01) ( Table 2 ). Also, they reported lower scores in the GHQ-28 sub-scales of social dysfunction and severe depression as well as GHQ-28 total score (p < .01). Further, females reported significantly higher scores in the MHLC dimensions of internal and doctors (p < .01) ( Table 2 ). Concerning age, statistically significant differences were found between younger (< 45 years) and older patients (≥ 45 years). Specifically, older patients presented a significantly lower level of anxiety/insomnia and severe depression (p < .05) (Table 3 ). Further, they reported higher QOL scores with regards to the domains of psychological health, social relationships and environment (p < .05). Concerning health locus of control, they appeared to rely more on themselves and their doctors (p < .05) ( Regarding education, patients with elementary education presented significantly higher QOL scores in the four domains of WHOQOL-BREF (Table 4) . Furthermore, they reported significantly lower scores in all the sub-scales of GHQ-28 questionnaire apart from social dysfunction. Also, patients with elementary education indicated a significantly stronger external attributional style of health locus of control by endorsing more heavily the dimensions of chance, doctors and others (Table 4) . After we completed an ANOVA, a post-hoc test was performed to determine which groups (elementary, secondary or university education) differ from each other. The Scheffe Test showed that there were statistically significant differences between patients with elementary education and those with university education in QOL with regards to the domain of physical health (Mean difference I-J 2.29, p = 0.04). In the psychological domain, statistically significant differences were observed in elementary education patients in relation to secondary education group (I-J 3.11, p = 0.00) as well as university education group (I-J 2.11, p = 0.02). Concerning the social QOL domain, Theofilou 39
elementary education group differed from secondary education (I-J 6.66, p = 0.00) and university education group (I-J 5.33, p = 0.00). In the environment domain, statistically significant differences were observed in elementary education patients in relation to secondary education group (I-J 3.66, p = 0.00) as well as university education group (I-J 3.00, p = 0.00). Differences related to GHQ-28 -total score and MHLC are presented in Table 5 .
As far as marital status is concerned, married patients presented significantly higher QOL scores in the overall QOL/health facet, as well as in the domains of physical and psychological health, social relationships and environment, compared to singles and divorced/widowed (Table 6 ). Further, they reported significantly lower scores in all the sub-scales of GHQ-28 questionnaire. Regarding their attribution style, they focused more on chance (Table 6 ). A post-hoc test was also performed in the variable of marital status to determine which groups (single, married or divorced/widowed) differ from each other. The Scheffe Test showed that there were statistically significant differences between single and married patients in QOL with regards to the domain of physical health (Mean difference I-J -1.55, p = 0.03). In the psychological domain, statistically significant differences were observed in single patients in relation to married patients (I-J -3.1, p = 0.00). Concerning the social QOL domain, singles differed from those who are married (I-J -5.00, p = 0.00) and those who are divorced or widowed (I-J -4.00, p = 0.00). In the environment domain, statistically significant differences were observed in single patients in relation to married patients (I-J -2.62, p = 0.00). As far as overallQOL/health is concerned, the Scheffe Test indicated significant differences between single and divorced/widowed patients (I-J 0.50, p = 0.01). Differences related to GHQ-28 -total score and MHLC are presented in Table 7 . With regards to the duration of diagnosis, patients with more than 4 years presented higher scores in all the domains of WHOQOL-BREF, that is physical, psychological, social and environmental. Further, they indicated less anxiety/insomnia, social dysfunction and severe depression measured by GHQ-28 as well as lower scores in the total GHQ-28 (Table 8) . Concerning their health locus of control, they focused more on the dimensions of chance as well as doctors respectively.
As far as duration of treatment is concerned, patients on long term of treatment (≥ 4 years) presented higher QoL scores in psychological domain. They also presented lower scores in the GHQ-28 subscales of anxiety/insomnia, social dysfunction and severe depression as well as in the total GHQ-28 score. Concerning their health locus of control, they focused more on the dimension of chance (Table 9 ). Note. N = 90. 
Table 9

Mean Scores ± SD of WHOQOL-BREF Domains, GHQ-28 Subscales and Health Locus of Control Dimensions. Independent-Samples t-test Demonstrating Differences Between the Two Categories of Duration of
Discussion
The present study shows strong associations of sociodemographic as well as clinical features with QoL, mental health and health locus of control in MS patients confirming in this way our hypotheses.
Specifically, significant gender differences were found, with female patients reporting a better QoL, and a more favorable self-evaluated psychological health. Further, they reported a more positive perception on different aspects of their environment. In this respect, they seem to experience less a lack of available and high quality health services and they express a stronger satisfaction with their finances and opportunities for recreation and acquiring new skills. Further, female patients tended to evaluate more favorably their general condition of health and mental health as measured by GHQ-28. The tendency was to report being less depressed endorsing less suicidal thoughts than men. This finding is in agreement with several studies on MS, showing that female patients seem to have a more favourable outcome of the disease (Brunet et al., 1996; Casetta et al., 2009; Hopman, Coo, Brunet, Edgar, & Singer, 2000; Miller & Dishon, 2006) . Regarding the measurement of health representations, women seem to have a stronger preference for the dimension of internal and then doctors, expressing thus the belief that they mainly determine the patient's condition of health.
Concerning age, older patients reported better QoL in the psychological, social and environmental well-being. On the other hand, younger patients reported being more anxious and depressed. The present findings confirm the findings of other studies indicating that advanced age is associated with better mental health and perceived deficits (Hopman, Coo, Edgar, McBride, Day, & Brunet, 2007) . The stability and even improvement in mental health despite significant disability has also been noted previously as well as identified in other health conditions (Alonso et al., 2004 ; Canadian Burden of Illness Study Group, 1998; Singer, Hopman & MacKenzie, 1999) . This phenomenon may reflect patient adaptation to the disease and effective supportive care. Further, older patients in their health representations, tended to rely more heavily on themselves, as an important internal determinant factor of health, and then on medical staff. Several studies are in agreement with the above findings, showing that older patients rely more heavily on external factors, such as chance, or they rely more on their significant others (Buckelew, Shutty, Hewett, Landon, Morrow, & Frank, 1990; Theofilou, 2011h) . What is important in the findings of the present study is that the role of doctors can be more clearly considered in relation to the MS patients' demographic characteristics, specifically age.
Regarding differences in relation to education, patients with less than nine years of education indicated a more favourable perception regarding different aspects of their environment. This may be interpreted that less educated patients seem better equipped to create for themselves a more satisfactory environment, with better health services, finances, recreation and other related aspects. Differences were also reported in other domains of QoL. Further, patients with less than nine years of education evaluate their mental health in a more positive way and reported suffering from lower levels of anxiety/insomnia and severe depression. As for health representations, less educated patients appeared to rely more heavily on chance, that is endorsing the belief that unpredictable factors may play a central role for health. Most of the epidemiological research to date has systematically found increased wellbeing and mental health in chronic disease patients with higher levels of education (Ellinikou & Zissi, 2002; Sesso, Rodrigues-Neto, & Ferraz, 2003; Vázquez, Valderrábano, Jofré, Fort, López-Gómez, & Moreno, 2003) . However, we found completely inverse results. Mercier's theory about satisfaction and expectation in which the more educated have higher aspirations leading to a greater distance between where they are and where they would like to be and resulting in their feeling more dissatisfied than people with a lower level of education (Mercier, 1989 Theofilou 43 In respect to marital status, married patients, compared to singles and divorced/widowed, indicated better QoL, with more physical as well as psychological health and a more positive perception of their social relations and environment. Better QoL was also associated with a more positive evaluation of home life and satisfaction with work. Further, they evaluated more favorably their mental health and reported less symptoms of anxiety/insomnia, social dysfunction and depression with suicidal thoughts. On the basis of these findings, married patients seem to experience a better QoL. Similar evidence in the literature indicates that the status of marriage in chronic patients may be significantly correlated with an enhanced physical well-being (Chiang, Peng, Chiang, Yang, He, & Hung, 2004; Theofilou, 2011h; Theofilou, 2011f) .
With respect to the variable of duration of treatment, in Greece there is no study concerning the association of QoL and health locus of control with clinical features, like years of treatment, in patients with MS. In the present study, patients on long term of treatment (≥ 4 years) evaluated more favourably their QoL and mental health compared to those with less than 4 years of treatment. In general, acute illnesses are associated with better QoL than chronic illnesses (Gascón et al., 2004) . In addition, longer duration of the disease may adversely affect mental health and patient's adherence (Farmer, Jacobs, Phillips, 1994; Frazier, Davis-Ali, & Dahl, 1994) . Similarly, a longer duration of treatment period might also compromise patient's adherence (Dhanireddy, Maniscalco, & Kirk, 2005) . In one trial that compared 6-month and 9-month treatment of tuberculosis, adherence rates were 60%
and 50% for the two regimens, respectively (Combs, O'Brien, & Geiter, 1987) . In another study comparing preventive regimens of 3, 6 and 12 months, adherence rates were 87%, 78% and 68% for the three regimens, respectively (International Union Against Tuberculosis Committee on Prophylaxis, 1982) . Other studies have indicated that haemodialysis (HD) patients on long term of treatment had increased deficits in physical, social and environmental QoL, mental health as well as medication compliance (Ginieri-Coccossis et al., 2008) . Theofilou (2012i) has indicated that patients with more than 4 years on HD treatment presented higher scores of anxiety and depression and poorer medication adherence. However, some studies about chronic diseases found that longer duration of the disease resulted in a more favourable evaluation of QoL and good adherence (Garay-Sevilla et al., 1995; Sharkness & Snow, 1992) , and newly diagnosed patients had high emotional burden (Caro, Salas, Speckman, Raggio, & Jackson, 1999) . This may indicate that levels of mental health and QoL are improved because patient's attitude of denying the disease is reduced and they accepted treatment after years of suffering from the disease. With regards to health representations in relation to duration of treatment, findings of other studies (GinieriCoccossis et al., 2008) , confirming the present study, have shown that patients on long term peritoneal dialysis (PD) treatment indicated a higher preference for the dimension of chance on health locus of control. It may be argued that as time of treatment increases, PD patients seem to change their illness representations and rely less on human and professional aspects regarding their medical care, instead turning to beliefs of power stemming from unpredictable external factors, like chance (Ginieri-Coccossis et al., 2008) . This finding may be interpreted as the patients wishing to distance themselves from medical carers. If this is the case, it should be addressed appropriately by the health professionals involved in the MS treatment. It is worth noting that findings in the area of health representations of control are very limited.
Limitations in our study warrant mention. First, there is a need for future research to use prospective and longitudinal study designs to examine the association of sociodemographic and clinical characteristics with QoL and health representations in patients with MS. Another methodological issue relates to the sample representativeness.
Studies on the broader MS population and recruiting even larger samples to enable effective multi-group analysis should be pursued in future research. Despite its limitations, the present study demonstrates the importance of psychosocial factors in understanding QoL and health locus of control in patients with MS. Also, these results Quality of Life in Multiple Sclerosis 44 provide useful indications that certain variables referring to the patient's sociodemographic profile may affect favourably or unfavourably his/her QoL. In overall, our findings provide evidence which can be useful to health professionals and managers of health services offered to MS patients. Tailored interventions can be developed to support female but also male patients, those who are younger, more educated and living alone, in an effort to address issues of compromised QoL. The role of health representations in particular may play an important role in the course of illness and treatment outcomes and could therefore be identified as a new area for psychological intervention in people with MS.
